Synthesis of substituted-benzaldehyde N-(5-arylazo-4-methylthiazol-2-yl)-hydrazones (3)
General procedure: To a mixture of benzaldehyde thiosemicarbazaone 2c (0.01 mol) and the appropriate Naryl-2-oxopropanehydrazonoyl chloride 1 (0.01 mol) in absolute ethanol (50 mL) was added triethylamine (1.01 g, 0.01 mol). The reaction mixture was refluxed for 5 h and then cooled to room temperature. The precipitate formed was filtered off, washed with water and ethanol, and finally crystallized from the appropriate solvent to give the corresponding benzaldehyde N-(5-arylazo-4-methyl-thiazol-2-yl)hydrazones 3A.
When the above procedure was repeated using 2a-e each with the hydrazonoyl halide 1c, it yielded the respective substituted-benzaldehyde N-(5-phenylazo-4-methyl-thiazol-2-yl)hydrazones 3B.
The compounds 3Aa-e and 3Ba-e prepared, together with their physical constants, are given below. 
Benzaldehyde N-(5-methoxyphenylazo-4-methylthiazol-2-yl)-hydrazone (3Aa)
:
Synthesis of 3-aryl-5-methyl-6-phenylazo[thiazolo[2,3-c][1,2,4]-triazoles (4)
General procedure: To a solution of the appropriate hydrazone 3 (2.5 mmol) in ethanol (50 mL) was added a solution of ferric chloride (2 M, 2 mL) and the mixture was refluxed for 45 min and then cooled to room temperature. The precipitated solid was filtered off, washed with water and then with ethanol, and finally crystallized from a chloroform-ethanol mixture to give the respective 3-phenyl-5-methyl-6-arylazo[thiazolo [2,3- 
Results and discussion

Synthesis and characterizations
Treatment of benzaldehyde thiosemicarbazone 1c with each of the hydrazonoyl chlorides 2a-e in refluxing ethanol in the presence of triethylamine afforded the respective arylazothiazole derivatives 3Aa-e (Scheme 1). Similar treatment of substituted benzaldehyde thiosemicarbazones 1a-e each with the hydrazonoyl chloride 2c yielded the respective phenylazothiazole derivatives 3Ba-e. Such reactions seem to follow a pathway similar to that reported for reactions of hydrazonoyl halides with thiourea and thiosemicarbazide, which were reported to yield 5-arylazo derivatives of 2-amino-and 2-hydrazino-thiazole, respectively.
3A(B)
were elucidated on the basis of their spectral data (MS, IR, 1 H NMR, and UV) and elemental analyses (see Experimental). For example, their IR spectra revealed the absence of the C=O absorption bands present in the spectra of the starting hydrazonoyl chlorides 2. In addition, their 1 H NMR spectra in CDCl 3 revealed 3 characteristic singlet signals at δ 2.6-2.7 (thiazole-4-CH 3 ), 7.8-7.9 (CH=N), and 8.6-8.7 (NH). The electronic absorption spectra of compounds 3A(B) in ethanol (Table 1) showed in each case an intense absorption band in the region 450-485 nm assignable to the arylazo chromophoric group. The spectra of the product 3Ac, taken as a representative example of the series prepared, in different solvents of different polarity showed little, if any, changes. This finding indicates that the studied compounds 3 exist predominantly in one tautomeric form, namely the indicated azo-hydrazone tautomeric structure 3 (Scheme 1). The other possible tautomeric hydrazono-azine structure 5 (Scheme 1) was thus excluded. This conclusion is further confirmed by the oxidative cyclization of compounds 3A(B) described below. When each of the aldehyde N-(5-arylazo-4-methylthiazol-2-yl)hydrazones 3A(B) was treated with an equivalent amount of iron(III) chloride in refluxing ethanol for 30 min, it furnished, in each case, one crystalline product as evidenced by TLC analysis. The isolated products proved to be the respective 3-aryl-6-arylazo-5-methyl-thiazolo[2,3-c][1,2,4]triazoles 4A(B) (Scheme 2). Their structures were confirmed by their spectral data (MS, IR, and 1 H NMR) and elemental analyses. For example, both the elemental analysis and mass spectrum of each compound revealed that it has 2 hydrogen atoms less than the respective hydrazone 3. Moreover, their 1 H NMR spectra showed the absence of the -N=CH-and hydrazone -NH-N=C proton signals present in the spectra of their precursors 3.
The conversion of 3 into 4 is considered to proceed via 1,5-electrocyclization of the initially formed nitrilimines (Scheme 2). This suggested pathway is reminiscent of other related oxidative cyclization of aldehyde N-heteroarylhydrazones with iron(III) chloride, which was reported to proceed via initial generation of the respective nitrilimines, which undergo in situ 1,5-electrocyclization to give the respective fused heterocycles. 
Solvatochromic properties
The electronic absorption spectra of the azo compounds prepared, 4A(B), were recorded at a concentration of 10 −6 M over the range 300-700 nm using a series of 6 solvents of different polarities, namely 1-propanol, ethanol, dioxane, chloroform, methanol, and acrtonitrile. The results are given in Tables 2 and 3 indicate that such dyes may be liable to form a solvated complex.
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Next, the effects of solvent polarity/polarizability and hydrogen bonding property on the absorption spectra of the studied compounds 4A(B) were evaluated by means of the linear solvation energy relationship (LSER), namely the Kamlet-Taft equation (Eq. (1)): 
where π * is the measure of solvent dipolarity/polarizabilty, β is the scale of the solvent hydrogen bond acceptor (HBA) basicities, α is the scale of the solvent hydrogen-bond donor (HBD) acidities, and υ o is the regression value of the solute property in the reference solvent cyclohexane. The values of such solvent parameters are given in Table 4 . The regression coefficients s, b, and a in Eq. (1) measure the relative susceptibilities of the solvent-dependent solute property (absorption frequencies) to the indicated solvent parameters. The values of these regression coefficients were obtained by means of multiple linear regression analysis. The results are depicted in Table 5 . The values (0.985-0.921) of the correlation coefficients R indicate that the spectroscopic data are fairly correlated by Eq. (1). The negative sign of a given regression coefficient indicates that the energy of the electronic transition is decreased by the corresponding solvent property and vice versa.
The percentage contributions of the solvatochromic parameters π *, β , and α for the studied compounds are given in Table 6 . As shown, the changes in the spectra of the studied compounds are more influenced by dipolarity/polarizability than the H-bonding character of the solvents used. This influence is increased by both electron-donating and electron-withdrawing substituents. 
